The antidepressant-like action of metabotropic glutamate 7 receptor agonist N,N'-bis(diphenylmethyl)-1,2-ethanediamine (AMN082) is serotonin-dependent.
Behavioral studies show that modulation of the glutamatergic system might be an efficient way to achieve antidepressant activity. Among the group III metabotropic glutamate (mGlu) receptors, the mGlu7 receptor subtype seems to be the most promising target for potential antidepressants. It has been shown that a selective, allosteric mGlu7 receptor agonist, N,N'-bis (diphenylmethyl)-1,2-ethanediamine (AMN082), induced antidepressant-like action in behavioral tests in mice, although the mechanisms responsible for this action remained unknown. Here, we decided to investigate the possible role of the serotonergic system in the antidepressant-like activity of AMN082 in both the forced swim test (FST) in rats and the tail suspension test (TST) in mice. We found that AMN082 (1-10 mg/kg i.p.) induced a dose-dependent reduction in the immobility of rats and an increase in their swimming behavior, whereas there were not any changes in climbing behavior in the FST in rats. In the TST in mice we found that AMN082 (3 mg/kg i.p.) did not induce an antidepressant-like effect after depletion of serotonin (5-HT) with para-chlorophenylalanine. Moreover, we revealed that citalopram, but not reboxetine, when combined with AMN082 (all compounds used at low subeffective doses), induced a significant antidepressant-like effect in the TST. We also discovered that the 5-HT1A receptor antagonist N-{2-[4-(2-methoxyphenyl)-1-piperazinyl]ethyl}-N-(2-pyridynyl) cyclohexane-carboxamide (WAY100635) (0.1 mg/kg s.c.), but not the 5-HT2A/2C receptor antagonist ritanserin (0.5 mg/kg i.p.), blocked the antidepressant-like action of AMN082. Altogether, the results of our studies show that the antidepressant-like action of the mGlu7 receptor-positive modulator AMN082 depends on the activation of the serotonergic system.